Abstract This study estimated the prevalence, and identified the correlates, of HIV, chlamydia, syphilis, and Hepatitis B among patients seeking treatment for a mental disorder in India. Patients (n = 948) submitted a blood sample for serologic testing and participated in a brief interview. Lifetime prevalence rates were nearly 2% for HIV, 10% for chlamydia, 3% for Hepatitis B, and 3% for syphilis; 15% of patients had evidence of at least one infection. Bivariate associations between infection status and patient characteristics, including age, gender, psychiatric diagnosis, did not reveal any consistent risk profile. Instead, behavioral characteristics (i.e., multiple partners, exchanging sex for money, and engagement in anal sex) were associated with infection status. Recommendations for the sexual health care of psychiatric patients in India are provided.
Introduction
Adults living with a mental disorder in developed countries are disproportionately vulnerable to HIV. For example, Rosenberg et al. (2001) reported that 3.1% of 931 patients receiving psychiatric treatment in the U.S. were infected with HIV. Other studies from the U.S. and Europe completed with psychiatric patients reveal infection rates that range from 3% to 23% (Carey, Weinhardt, & Carey, 1995) , considerably higher than the rates estimated for the general population. The prevalence of HIV among psychiatric patients in developing countries has not been well-studied. One developing country that may be particularly vulnerable to the epidemic is India, where concern about HIV is high. Estimates suggest that 4-5 million people are living with HIV/AIDS in India (Solomon, Chakraborty, & Yepthomi, 2004) .
Two investigations have sampled ''at risk'' psychiatric patients in India. These purposive samples revealed infection rates of 2.1 and 3.4% (Chandra Ravi, Puttaram, & Desai, 1996; Chandra, Krishna, Ravi, Desai, & Puttaram 1999) . It is difficult to interpret these data, however, because of the sampling strategy. Tharyan et al. (2003) conducted an anonymous, unlinked study with 1,160 consecutive psychiatric outpatients at a general hospital in South India between April 1999 and May 2000. These authors found a seroprevalence rate of 1%, compared to national estimates of 0.7%. Needed are scientifically valid estimates of the prevalence of HIV and other sexually transmitted infections (STIs) among psychiatric patients to estimate the service needs, to guide resource allocation, and to inform the development and evaluation of risk reduction programs. To optimize the yield of such research, it has been recommended that both biological and behavioral surveys be collected simultaneously (MacLachlan et al., 2002) . This paper describes the lifetime prevalence estimates and sociodemographic and behavioral correlates of four STIs (HIV, chlamydia, syphilis, hepatitis B) among men and women seeking treatment for a mental disorder in India. We selected these four STIs because they: (a) are believed to be prevalent; (b) can have serious health consequences; (c) can be asymptomatic, increasing the probability that they might go undetected and untreated in the psychiatric setting; (d) could be detected from relatively inexpensive tests using serologic specimens; and (e) did not require more invasive diagnostic procedures (e.g., vaginal or urethral swabs) or physical examinations that might have deterred participation, undermining the representativeness of the sample. This is the first Indian study to sample both male and female patients, and to estimate the prevalence of multiple STIs in this population.
Methods

Participants and Procedures
The participants were newly admitted patients to the inpatient psychiatric unit of the National Institute of Mental Health and Neuro Sciences (NIMHANS) in Bangalore, India. Patients were eligible to participate if they were: (a) at least 18 years of age, (b) diagnosed with a psychiatric illness, (c) judged to be able to complete the assessment, (d) not acutely psychotic or otherwise unable to participate meaningfully in the assessment, and (e) able to provide informed consent.
All procedures were approved by the Institutional Review Boards of the participating institutions. New admissions during the period April-December, 2001 were reviewed with the clinical team to be certain that each person was able to participate meaningfully in the study. The research staff approached patients to explain the study, answer questions, provide assurances regarding confidentiality, and invite participation. Once a patient provided informed consent, she or he met with a well-trained professional in a private setting. The interviewer established rapport with patients before conducting the interview in the language that was most comfortable for the patient. The interviews assessed demographics, substance use and sexual behavior using three standardized measures.
Measures
Alcohol Use Disorders Identification Test (AUDIT)
We employed the AUDIT (Saunders, Aasland, Babor, De la Fuente, & Grant, 1993) to identify drinkers at risk for alcohol abuse and dependence. The AUDIT, a 10 item screening measure, yields one summary score (0-40), was constructed for use in developing countries (Saunders et al., 1993) , and has been found to be reliable and valid in psychiatric settings throughout the world (Maisto, Carey, Carey, Gordon, & Gleason, 2000) , including India .
Drug Abuse Screening Test (DAST)
We used the DAST (Skinner, 1982) to identify drugrelated problems in the previous year. The DAST has been found to be reliable and valid in many settings (Maisto et al., 2000) , and research conducted with Indian participants corroborates the unidimensional structure, internal consistency, and validity of the DAST . We supplemented the DAST with additional questions about other substance use. Thus, patients were also asked if they (a) smoked commercially-prepared cigarettes or beedis (beedis are shredded, sun-dried tobacco that are hand rolled into a piece of leaf called tendu); (b) chewed tobacco and/or betel nut (betel or areca nuts are the dried seeds of the areca catechu palm and are chewed in South Asia for their psycho stimulant, digestive, and cardiotonic properties); and (c) injected ''street'' or other drugs.
HIV-Risk Screening Instrument (HRSI)
We used the HRSI (Gerbert, Bronstone, McPhee, Pantilat, & Allerton, 1998) to assess sexual activity, drug use risk behavior, number of sexual partners, and other risk behaviors. For this study, we made minor modifications (e.g., providing definitions of some words) to make the HRSI culturally appropriate. A score of zero reflects low risk, whereas a score of one or more reflects higher risk for HIV infection. To allow comparisons with previous research, we assessed behavior during the past year and past 10 years. The interviewer also asked questions regarding four STIrelated symptoms (i.e., genital discharge, pain while urinating, genital sores, genital swelling) in the past year. 
Data Analyses
Although we planned a series of logistic regression models to analyze the data, low base rates of positive test results precluded these plans (i.e., estimation of logistic regression models with outcome variables that have low base rates yields estimated regression coefficients that tend toward infinity, particularly when specific covariates lack variability in the outcome variable; Hosmer & Lemeshow, 2000) . Therefore, bivariate analyses were used to provide estimates of the degree of association between each STI and demographic, psychiatric, substance use, and behavioral risk variables. Chi-square tests were used to compare infected and not-infected groups.
Results
Of the 1,639 patients admitted during the study interval, 389 could not be interviewed because of psychiatric instability, 165 were discharged early, 40 were discharged against medical advice, 21 were readmissions, 17 transferred to other departments, 10 did not meet the age criterion, 3 declined to be interviewed, and 6 did not speak any language represented among the research staff. An additional 40 persons were interviewed but did not submit to STI testing. Thus, the final sample comprised 948 patients. The final sample included 375 female and 573 male patients. The mean age of the sample was 31.6 years (SD = 9.8); for data analytic purposes, we divided the sample into four age categories (18-28 [n = 449; 47%], 29-38 [n = 298; 31%], 39-48 [n = 136; 14%], and >48 years of age [n = 65; 7%]). Patients' preferred language was Kannada (40%), Telugu (17%), Tamil (13%), Hindi (7%), and others (25%). Religious affiliation was primarily Hindu (83%). Most had some formal education: 21% completed primary education, 29% high school, 15% pre-university, 9% university, and 13% graduate or professional; for data analytic purposes, we reduced these to three categories: no formal education (13%), high school only (50%), and college (37%). Eleven percent were employed in professional positions outside their home, 54% in nonprofessional positions, and 35% were not employed outside the home; the mean monthly household income was 6036 rupees (approximately $135 US).
Forty-three percent were married, 43% were not married, 8% were separated, and 5% were divorced or widowed; for data analytic purposes, we reduced these data to two categories, unmarried (57%) and married (43%). Fifty-six percent lived in an urban or semi-urban area, and 44% in a rural area. Thirty-six percent lived in their own home whereas 64% lived in a family home, the home of another person, or in an institution, a halfway home, or were homeless.
Three hundred and seventy-four patients (39%) had psychotic disorders, 209 (32%) had bipolar/mania, 143 (15%) had a depressive disorder, and 132 (14%) had neurotic and other disorders. The duration of illness was less than 6 months in 201 (21%) cases, 6-12 months in 64 (7%) cases, 1-5 years in 313 (33%) cases, and more than 5 years in 370 (39%) cases. Sixteen percent reported smoking cigarettes, 22% smoked beedis, 16% chewed tobacco, and 25% used betel nut. Other drug use was reported by 11% of the sample.
HIV
Sixteen of the 948 patients tested were infected with HIV (1.7%; 95% CI = 1.0-2.7%). Nearly all of the patients who tested positive were not aware of their HIV status. Patients testing positive included men (n = 7) and women (n = 9) with a mean age of 29.6 years (SD = 4). Diagnoses for those who tested positive was: schizophrenia (n = 5), bipolar (n = 5), depression (n = 3), and other (n = 3).
Bivariate comparisons contrasted patients diagnosed with HIV and those who tested negative. Demographic, AIDS Behav (2007) 11:289-297 291 psychiatric, and substance use variables are presented in Table 1 ; none of these variables demonstrated significant correlation with HIV status. Behavioral risk variables are presented in Table 2 ; among the behavioral risk variables, having paid for sex in the past 10 years, v 2 (1, N = 945) = 18.0, P < .01, having paid for sex in the past year, v 2 (1, N = 947) = 14.9, P < .01, having been paid for sex lifetime, v 2 (1, N = 945) = 31.6, P < .01, having multiple partners in the past 10 years, v 2 (1, N = 945) = 46.7, P < .01, having multiple partners in the past year, v 2 (1, N = 948) = 29.4, P < .01, having had sex with a MSM in the past 10 years, v 2 (1, N = 926) = 7.9, P < .01, having had sex with a MSM in the past year, v 2 (1, N = 937) = 5.2, P < .05, having had anal sex in the past 10 years, v 2 (1, N = 945) = 15.4, P < .01, and having had anal sex in the past year, v 2 (1, N = 948) = 12.9, P < .01, were all significantly correlated with HIV status. Furthermore, having reported symptoms of STI, v 2 (1, N = 948) = 16.3, P < .01, having endorsed a lifetime history of STI, v 2 (1, N = 945) = 57.6, P < .01, and having endorsed an STI in the past year, v 2 (1, N = 948) = 36.9, P < .01, also predicted HIV status.
Chlamydia Seventy-three of the 727 patients tested were positive for Chlamydia (10%; 95% CI = 8.0-12.5%). (Test data were missing for 261 patients due to limited availability of test kits from the manufacturer.) Patients testing positive included men (n = 42) and women (n = 31) with a mean age of 30.1 years (SD = 8.3). The diagnostic breakdown for those who tested positive was: schizophrenia (n = 36), bipolar (n = 17), depression (n = 13), and other (n = 7).
Bivariate analyses compared patients diagnosed with Chlamydia and those who tested negative. Data for demographic, psychiatric, and substance use variables are presented in Table 1 ; among these, only age, v 2 (3, N = 727) = 9.3, P < .05, predicted a positive result; younger patients were more likely than older patients to be infected with Chlamydia (see Table 1 ). Behavioral risk variables are presented in Table 2 ; none of these variables were correlated with Chlamydia status.
Syphilis
Thirty-one of the 948 patients tested were positive for Syphilis (3.3%; 95% CI = 2.2-4.6%). Patients testing positive included men (n = 24) and women (n = 7) with a mean age of 36.7 years (SD = 10). The diagnostic breakdown for those who tested positive was: schizophrenia (n = 10), bipolar (n = 14), depression (n = 5), and other (n = 2).
Bivariate comparisons contrasted patients diagnosed with Syphilis and those who tested negative. Data for demographic, psychiatric, and substance use variables are presented in Table 1 ; among these variables, gender, v 2 (1, N = 948) = 3.9, P < .05, age, v 2 (3, N = 948) = 8.5, P < .05, any substance use, v 2 (1, N = 948) = 7.6, P < .01, beedi use, v 2 (1, N = 948) = 4.9, P < .05, and AUDIT score, v 2 (1, N = 948) = 11.9, P < .01, predicted a positive Syphilis test. Overall, males, older patients and substance users were more likely to be infected. Data for behavioral risk variables are presented in Table 2 . Among the behavioral risk variables, having paid for sex in the past 10 years, v 2 (1, N = 945) = 12.7, P < .01, having paid for sex in the past year, v 2 (1, N = 947) = 11.7, P < .01, having been paid for sex lifetime, v 2 (1, N = 945) = 6.2, P < .05, having multiple partners in the past 10 years, v 2 (1, N = 945) = 23.4, P < .01, having multiple partners in the past year, v 2 (1, N = 948) = 6.0, P < .05, having had sex with a MSM in the past 10 years, v 2 (1, N = 926) = 15.3, P < .01, having had sex with a MSM in the past year, v 2 (1, N = 937) = 10.6, P < .01, having had anal sex in the past 10 years, v 2 (1, N = 945) = 8.0, P < .01, and having had anal sex in the past year, v 2 (1, N = 948) = 17.6, P < .01, all correlated with Syphilis status.
Hepatitis B
Twenty-eight of the 948 patients tested were positive for Hepatitis B (3%; 95% CI = 2.0-4.1%). Both men (n = 22) and women (n = 6) tested positive (M age = 28.8 years, SD = 9.6). The diagnostic breakdown for those who tested positive was: schizophrenia (n = 13), bipolar (n = 7), depression (n = 5), and other (n = 3).
Bivariate comparisons contrasted patients diagnosed with Hepatitis B and those who tested negative. Demographic, psychiatric, and substance use data are presented in Table 1 ; gender, v 2 (1, N = 948) = 4.0, P < .05, and beedi use, v 2 (1, N = 948) = 9.5, P < .01, was correlated with a positive Hepatitis B result. Behavioral risk variables are presented in Table 2 ; none of these variables correlated with Hepatitis B status.
All STIs
Of the 948 patients who were tested for at least three STIs, 138 were infected with at least one STI (14.6%; 95% CI = 12.4-17%); when analyses were restricted to only those patients who provided data for all four STIs, 118 of the 727 (16.2%; 95% CI = 13.6-19.1%) were Results for HIV, Syphilis, Hepatitis B, and Any STI are based on n = 948 with the sample size for each analysis represented by the number on the left side of the slash in the column; Chlamydia data based on n = 727 with sample size represented by the number on the right side of the slash in the column. Some variables may not reflect these sample sizes due to missing data. *P < .05; **P < .01
AIDS Behav (2007) 11:289-297 293 infected with at least one STI. Ten of the 948 patients (1.1%; 95% CI = .5-1.9%) were diagnosed with more than one STI. Bivariate comparisons for demographic, psychiatric, and substance use variables are presented in Table 1 ; among these variables, only occupation, v 2 (2, N = 948) = 6.6, P < .05, correlated with a positive test result. In this analysis, professional workers were less likely than unemployed and nonprofessional workers to be diagnosed with a STI. Behavioral risk data are presented in Table 2 ; among the behavioral risk variables, having paid for sex in the past 10 years, v 2 (1, N = 945) = 6.2, P < .05, having been paid for sex lifetime, v 2 (1, N = 945) = 17.8, P < .01, having been paid for sex in the past year, v 2 (1, N = 948) = 4.3, P < .05, having multiple partners in the past 10 years, v 2 (1, N = 945) = 16.3, P < .01, having multiple partners in the past year, v 2 (1, N = 948) = 8.0, P < .01, Results for HIV, Syphilis, Hepatitis B, and Any STI are based on n = 948 with the sample size for each analysis represented by the number on the left side of the slash in the column; Chlamydia data based on n = 727 with sample size represented by the number on the right side of the slash in the column. Some variables may not reflect these sample sizes due to missing data.*P < .05; ** P < .01
having had sex with a MSM in the past 10 years, v 2 (1, N = 926) = 5.3, P < .05, having had sex with a MSM in the past year, v 2 (1, N = 937) = 6.6, P < .01, having had anal sex in the past 10 years, v 2 (1, N = 945) = 4.3, P < .05, and having had anal sex in the past year, v 2 (1, N = 948) = 12.2, P < .01, were all significantly correlated with a positive test result. Furthermore, having endorsed a lifetime history of STI, v 2 (1, N = 945) = 10, P < .01, and having endorsed an STI in the past year, v 2 (1, N = 948) = 5.4, P < .05, also predicted STI status.
Discussion
This investigation provides needed information regarding the lifetime prevalence of HIV and three other STIs among adults seeking treatment for a psychiatric disorder in India. Results indicated seroprevalence rates of 1.7% for HIV, 3% for Hepatitis B, 3.1% for syphilis, and 10% for chlamydia. These rates may be higher than those in the general Indian population (e.g., Solomon et al., 2004 ), but such a comparison must be considered preliminary due to sampling differences. If the estimates obtained with this sample and one earlier study (Tharyan et al., 2003) are representative, they suggest that psychiatric patients in India, like their counterparts in the U. S. (Klinkenberg et al., 2003; Rosenberg et al., 2001) and Europe (Ayuso-Mateos, Montanes, Lastra, Picazo de la Garza, & Ayuso-Gutierrez, 1997), are especially vulnerable to STIs, including HIV.
We hypothesize that adults with a mental illness may be more vulnerable to STIs for several reasons. Research has shown that psychiatric patients tend to be less well informed about STIs (Kalichman, Kelly, Johnson, & Bulto, 1994) , poorly motivated to adopt risk reduction strategies (Blanchard, Mueser, & Bellack, 1998; Carey, Carey, Weinhardt, & Gordon, 1997) , and lacking the interpersonal and social skills needed to negotiate for safer sexual relationships (Mueser et al., 1996) . Socially, patients with persistent impairment often cannot work. In our sample, we found that professional workers were less likely to be diagnosed with any STI compared to nonprofessional workers and unemployed persons.
Adults with a mental illness are also more likely to experience periods of homelessness (Drake et al., 1991) , and often live in circumstances and environments that are especially risky. Indeed, numerous epidemiological studies document the increased risk associated with poverty and other forms of social disadvantage (Berkman & Kawachi, 2000; Farmer, 1999) .
As a result of these psychosocial factors, psychiatric patients are more vulnerable to sexual coercion, less stable sexual partnerships, sexual bartering, and risky sexual behavior (Carey et al., 1999; Carey, Carey, Maisto, Gordon, & Vanable, 2001; Chandra et al., 2003; Wenzel, Koegel, & Gelberg, 2000) , all of which increase their vulnerability for STIs.
This study also sought to identify correlates of STIs, information that could help to target limited care and prevention resources. In this regard, analyses exploring the relationships among a variety of patient characteristics and STI status revealed no reliable pattern of associations. Although younger patient age, for example, was associated with greater risk of Chlamydia, it was also associated with lower risk for Syphilis; moreover, age was not associated with HIV, Hepatitis B or having any STI. In the absence of a consistent pattern of relationships across STIs, it appears prudent to interpret the inconsistent pattern of associations as chance findings, until future research demonstrates a more consistent pattern. In addition, there was no consistent pattern of STI risk associated with psychiatric diagnosis, duration of illness, and substance use. Overall, then, data from this large sample did not identify a consistent profile based on demographic, psychiatric, or substance use characteristics that covary with STI risk.
Analyses indicated that STIs were consistently associated with sexual risk behaviors. As detailed in Table 2 , men who reported sexual contact with men, and patients who reported anal sex, multiple partners, and a history of paying or receiving money for sex, were more likely to be infected with a STI. Such associations are consistent with prior research in other countries, and confirm that it is not ''who people are'' but rather ''what they do'' that determines risk for HIV and other STIs. Clearly, STIs occur following risky sexual practices (Aral, 2004) , with multiple and/or risky partners, especially when those partners reside within impoverished social environments (Berkman & Kawachi, 2000) .
These results should be interpreted mindful of study strengths and limitations. Strengths include the use of hospital-wide screening, assessment using standardized measures, sensitivity to language and culture, and a large and diverse sample; these strengths enhance confidence in the validity and representativeness of the findings. The primary limitation of this study is that our sample did not include approximately 42% of new admissions who were either too impaired psychiatrically (and, thus, could not provide informed consent) or who were discharged or transferred shortly after their admission (making it impractical to include them). We do not know if such patients would differ in any systematic way from the patients included in this study. Second, we did not test for other STIs (e.g., herpes, human papilloma virus, candida, trichomonas, chancroid). If we had we tested for these infections, it is likely that a higher percentage of participants would have been found to be infected with an STI. Third, we sampled only adults. Adolescents are especially vulnerable to STIs, and future research should include adolescents. Fourth, for chlamydia, we had a greater percentage of incomplete data due to a shortage of test kits. Fifth, due to the low base rates of positive test results (especially for HIV), it was not possible to complete multivariate analyses that controlled for the effects of other predictors. As with any investigation, the rates obtained in this study should not be assumed to generalize widely, and further research is needed to confirm these results and track dynamic HIV and STI epidemics.
These findings have important clinical implications. First, all patients can benefit from a sexual health assessment as a part of standard clinical care. This recommendation may seem obvious. However, research has shown that mental health providers often do not receive training in human sexuality; some providers believe that patients should not be sexually active, or that the mentally ill are too disabled to be sexually active, or that discussion of sexual matters may exacerbate patients' psychopathology (Collins, 2001; Satriano, Rothschild, Steiner, & Oldham, 1999) .
Second, all patients should be encouraged to participate in counseling and testing for HIV and other STIs. When resources are few, patients who report multiple partners, exchanging sex for money (or other needs), anal sex, injection drug use, and men who have sex with men should receive highest priority for testing. If a patient reports no lifetime sexual activity or, for males, a history of lifetime monogamy with one partner known to be partnered only with him, then testing is likely to be less cost-effective. We are reluctant to make a similar recommendation for female patients because of documented evidence of HIV infection even among those women reporting lifetime monogamy with a single male partner (Newmann et al., 2000) .
Although we call for greater access to counseling and testing for STIs, including HIV, we also acknowledge the potential for stigmatization resulting from STI testing, and we recognize the limited availability of adequate therapies. An increased use of HIV counseling and testing should be accompanied by an equivalent commitment to addressing HIV-and STI-related stigma, and to providing comprehensive medical and psychosocial care. We also recognize the challenge of providing such services in countries and settings where resources are especially limited, and call for greater international assistance from wealthier nations.
Many have recognized the ''pervasive menace'' of STIs (Genuis & Genuis, 2004) , and pointed out the personal, societal, and global impact of these diseases. STIs constitute a ''hidden epidemic'' (Eng & Butler, 1997) because of a sociocultural reluctance to address sexual health issues, and stigma associated with HIV and other STIs (Paxton et al., 2005) . For psychiatric patients, whose needs are many and for whom resources are often inadequate, sexual health promotion and STI care remain substandard. Our findings confirm the vulnerability of psychiatric patients, and demonstrate the need for continued STI surveillance among psychiatric patients in India. Continued research can clarify the nature of the relationship between psychiatric symptoms/disorders and STIs, and evaluate strategies for risk reduction tailored to the needs of this population. Such research can help to limit the spread of HIV and other STIs, and curtail the pandemic's impact on the sub-continent.
